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(54) ORGANIC EL DISPLAY 



(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic EL display having 
high quality of display, a large area and low power consumption. 
SOLUTION: This organic EL display 10 is formed by laminating a 
stripe positive electrode wiring part 12, an organic layer 13 having at 
least a layer made of an organic light emitting material, and a 
negative electrode 14 on a transparent board 11 in this order to 
from a state of plural organic EL elements disposed. The positive 
electrode wiring part 12 is formed with a translucent part 12a made 
of the transparent conductive material 1 2A, and formed with a non- 
light-emitting area 12b having the metal material 12B having 2x10- 
5 Q cm or less of electrical resistivity in parts except for the 
translucent part 12a. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An organic layer with the layer which serves as the stripe-like anode plate wiring section from an 
organic luminescent material at least on a transparent substrate, It comes to be formed in the state where 
cathode was formed in this order and two or more organic EL elements arranged, the aforementioned 
anode plate wiring section The organic EL display characterized by the portion which serves as a 
translucent part at least consisting of a transparent electrical conducting material, and the portion of the 
area which is not a translucent part non-emitting light having come to have a metallic material below 
electrical resistivity 2x10-5ohmcm. 

[Claim 2] The organic EL display according to claim 1 characterized by the aforementioned metallic 
material being a kind of Ag, aluminum, Cu, Au, nickel, Co, Fe, Mo, Nb, Pd, and the Pt(s), or two or more 
sorts. 

[Claim 3] The organic EL display according to claim 1 characterized by preparing the oxide film of Cr in a 
part of ground of the portion of the area in the aforementioned anode plate wiring section non-emitting 
light. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to organic EL (organic 
electroluminescence) display with the organic EL element constituted by having an organic luminous layer. 
[0002] 

[Description of the Prior Art] In recent years, the needs of a spontaneous light type flat-panel display are 
increasing, and development of various display display is performed briskly. Especially, development of a 
liquid crystal display (LCD), a plasma display (PDP), an organic EL display, etc. is furthered energetically, an 
organic EL display attracts attention with a spontaneous light type as a thing of the method in which a high 
definition display is also possible, and the research and development are made briskly. 
[0003] As organic [ EL ] is shown in reference " Appl.Phys.Lett.51 ,91 3 (1987)", research and development 
are increasingly made still more widely taking advantage of the thing with the element structure of indium 
tin oxide (ITO) / organic electron hole transporting bed / organic luminous layer / cathode having been 
proposed by C.W.Tang and others in 1 987. 

[0004] Anode plate wiring section 2 — of the shape of a stripe used as a data line is formed in the front 
face of the transparent substrate 1 which consists of glass etc. as an X-Y-matrix type organic EL display 
is generally shown in drawing 8 , organic layer 3 — which consists of an electron hole transporting bed, an 
organic fluorescence body whorl (organic luminous layer), etc. on this is formed in the shape of a stripe, 
and cathode wiring section 4 — of the shape of a stripe which consists of a metal etc. on this is formed 
and constituted further. Anode plate wiring section 2 — and cathode wiring section 4 — cross at right 
angles mutually, it is arranged, and the organic EL element is constituted in this intersection. Since 
patterning of organic layer 3 — is carried out using the usually same mask as cathode wiring section 4 , 
it is formed in the same plane view configuration as cathode wiring section 4 — . 
[0005] As shown in drawing 9 , luminescence area (translucent part) and the area non-emitting light 
consist of the same transparent electrical conducting material, therefore anode plate wiring section 2 — 
was formed in the repeat pattern of a simple stripe. That is, a data line is formed in one where the 
transparent-electrode portion which usually functions as an anode plate is included. In addition, the 
cathode wiring section 4 — Upwards, in order to usually prevent degradation of the organic layer 3, the 
protective coat (illustration abbreviation) which consists of an insulating material etc. is formed. 
[0006] By the way, with such a matrix type organic EL display, where the transparent-electrode portion 
which functions as having mentioned above as an anode plate is included, in order to form a data line 
(anode plate wiring section 2 — ), when indium tin oxide (ITO) is used as a transparent electrode (anode 
plate) which takes out luminescence from organic [ EL ], naturally it will form by this ITO also about the 
portion of a data line, i.e., the area non-emitting light. However, ITO which is low resistance as a 
transparent electrical conducting material is also about 1x10-4ohmcm, and the electrical resistivity is high 
[ the electrical resistivity ] 1-2 figures compared with the usual metallic material. 



[0007] 

[Problem(s) to be Solved by the Invention] A deer is carried out, in the organic EL display which is the 
current drive type device driven using a high current, if wiring (data line) is formed by material with high 
electric resistance, the fall of potential corresponding to the product of the wiring resistance and current 
will arise, and big voltage will be impressed to the wiring itself. Then, voltage effective in the part organic 
EL itself will be impressed, and the loss of power consumption will be caused. 

[0008] For example, the wiring resistance per data line is 2x104, when it will assume the line breadth of a 

data line to be 100 micrometers and it will assume 150 rim and stripe length to be 30cm for thickness, if a 

data line is produced only by ITO when the highly minute organic EL display whose 1 pixel is 

1 00micrometerx300micrometer in 20 inches of vertical angles is assumed. It is set to omega. In addition, 

thickness was set to 150nm because this was not able to be made not much thick on balance with a light 

transmission. 

[0009] Moreover, in order to shine an organic EL display by high brightness, current density is 1 A/cm2. 
Supposing it passes current to 1 pixel, the current of 3x10-4A is needed per data line. At this time, the 
voltage drop in a screen core is V(voltage drop) =I(current which flows wiring) xR (wiring resistance). 
From a ** type, it is guessed as 3V. And if it guesses about all data lines, the power loss by wiring 
resistance of the whole screen in all white peak periods will attain to several W. Since the whole of this 
power becomes heat, for a heat-resistant low organic EL display, it will become very disadvantageous 
about the life and reliability. 

[0010] In recent years, development prospers in the direction of big-screen-izing, and, especially as for the 
flat-panel display, enlargement is expected also for the organic EL display. However, if it big-screen-izes, 
for the above-mentioned reason, wiring resistance of a data line or a scan line will become high, and 
increase of power consumption will no longer be avoided. 

[001 1] Moreover, if it is going to carry out the voltage drive of each pixel, in the far pixel of the distance 
from a driver (power supply), the defect of the display grace to which it is called shading that a display 
becomes dark compared with a pixel with a near distance will arise. Although it is not this limitation when 
performing a current drive, another problem of a driver line becoming complicated in that case, and causing 
high cost-ization will occur. In addition, about the problem of the increase of power consumption in the 
case where the wiring material of high resistance is used, it happens similarly in any of a voltage drive and 
a current drive. 

[0012] In recent years, with informational densification and diversification, also in an organic EL display, it 
is a low power loss, and the thing of high display grace, such as highly minute and multiple-color-izing (full— 
color-izing), has been required. However, in the former, since reduction-ization of the wiring resistance by 
the side of an anode plate was not performed but wiring (data line) was formed as it is of transparent- 
electrode material with high electric resistance, large-area-izing and power-saving of a display panel were 
a difficult situation. That is, the problem of power consumption increase serves as a big obstruction when 
realizing a big screen display. 

[0013] this invention was made in view of the aforementioned situation, and the place made into the 
purpose is high display grace, and is to offer the organic EL display of a large area and a low power. 
[0014] 

[Means for Solving the Problem] In the organic EL display of this invention, on a transparent substrate, the 
stripe-like anode plate wiring section, It comes to be formed in the state where an organic layer with the 
layer which consists of an organic luminescent material at least, and cathode were formed in this order, 
and two or more organic EL elements arranged, the aforementioned anode plate wiring section The portion 
which serves as a translucent part at least consisted of a transparent electrical conducting material, and 
the portion of the area which is not a translucent part non-emitting light made it the solution means of the 
aforementioned technical problem to have come to have a metallic material below electrical resistivity 
2x10-5ohmcm. 

[0015] Since according to the manufacture method of this organic EL display the portion used as the 
translucent part of the anode plate wiring section was formed from the transparent electrical conducting 



material and the portion of the area which is not a translucent part non-emitting light was formed by the 
metallic material below electrical resistivity 2x10-5ohmcm, compared with the former currently formed by 
the transparent electrical conducting material, the wiring resistance by the side of an anode plate reduces 
the whole anode plate wiring section sharply. 
[0016] 

[Embodiments of the Invention] Hereafter, the organic EL display of this invention is explained in detail. 
Drawing 1 (a) and (b) are drawings showing the full color X-Y-matrix type organic EL display by the RGB 
method which is the example of 1 operation form of the organic EL display of this invention, and the sign 
10 in drawing 1 (a) is an X-Y-matrix type organic EL display. In addition, drawing 1 (b) is the plan seen in 
the direction of an arrow of the B-B line in drawing 1 (a). 

[001 7] Anode plate wiring section 12 — of the shape of a stripe used as a data line is formed in the front 
face of the transparent substrate 1 1 which consists of transparent glass, organic layer 13 — of the shape 
of a stripe which consists of an electron hole transporting bed, an organic fluorescence body whorl (organic 
luminous layer), etc. is formed on this, further, cathode wiring section (cathode) 14 — of the shape of a 
stripe which serves as a scan line on this is formed, and this organic EL display 10 is constituted. That 
cathode wiring section 14 — should form an X-Y matrix with anode plate wiring section 12 — , it intersects 
perpendicularly mutually, and is arranged, and the organic EL element with cathode wiring section 14 — 
which consists of an anode plate (anode plate wiring section 1 2), an organic layer 1 3, and cathode (cathode 
wiring section 14) in an intersection is formed in the basis of such composition with anode plate wiring 
section 12 — . 

[0018] The anode plate wiring section 12 is what was constituted by wrap metallic-material section 12B in 
the predetermined position of transparent electrical-conducting-material section 1 2A formed in the shape 
of a stripe in this example, and this transparent electrical-conducting-material section 12A. The hybrid 
type wiring method which consists of translucent part (luminescence area) 1 2a which penetrates the light 
which emitted light in the organic layer 13 in an organic EL element as shown in drawing 1 (b), and non- 
emitting light area (non-translucent part) 1 2b which is not a translucent part is taken. Translucent part 1 2a 
functions as an anode plate in an organic EL element and when the aforementioned metallic-material 
section 1 2B carried out opening so that it might mention later, it is constituted so that the organic layer 1 3 
may be touched. This translucent part 12a is formed from the conductive high transparent electrical 
conducting material of indium tin oxide (ITO), a tin oxide (Sn02), a zinc oxide (ZnO), etc., etc., and is 
formed of indium tin oxide by this example. 

[0019] On the other hand, by this example, non-emitting light area 12b is formed by covering the 
aforementioned transparent electrical-conducting-material section 12A in the part except translucent part 
12a, i.e.. a non-translucent part, by metallic-material section 12B, therefore is formed of the laminated 
structure of transparent electrical-conducting-material section 12A and metallic-material section 12B. As 
a metallic material which forms metallic-material section 12B, the material of low resistivity below 2x10- 
5ohmcm as shown in Table 1 is used suitably. In addition, in this example, aluminum which is a cheap 
material of comparatively low resistance is used. Moreover, if it is the low resistivity below 2x10-5ohmcm 
even if these metals are the alloy which consists of metallic materials other than these, or more than 
plurality of these metals, and the multilayer which comes to carry out a laminating, in this invention, it is 
still more nearly usable. 
[Table 1] 



51 





teta^ (lO-«Qcm) 


As 


1.59 


A 1 


2.66 


Cu 


1.692 


Au 


2.44 


N i 


7.8 


Co 


5.68 


F e 


10.7 


Mo 


5.78 


Nb 


14.6 


Pd 


10.3 


P t 


10.6 



[0020] The red organic layer which emits light in red, the green organic layer which emits light in green, and 
the blue organic layer which emits light in blue are arranged in parallel in order of the same repeat, and 
aforementioned organic layer 13 — is constituted. The organic layer of each color is formed in the state 
where it was formed along the length direction of this on the aforementioned anode plate wiring section 12, 
and was touched on translucent part 12a. It is not limited [ — / these organic layer 13 / especially ] about 
the kind of the material, composition, thickness, the doping form of coloring matter, etc. For example, 
although the thing of the two-layer structure where TPD, alpha-NPD, etc. were formed as an electron hole 
transporting bed, and the Alq3 grade was formed as an electronic transporting bed and a luminous layer as 
an organic layer 13 which emits light in green is used, it is not limited to this. Moreover, depending on the 
luminescent color, the suitable coloring matter for Alq3 is doped, and it is used. 

[0021] Generally cathode wiring section 14 — is formed of aluminum, and is formed of aluminum also in this 
example, the [ in addition, /, such as material of this cathode wiring section 14 — which otherwise doped Li 
by the suitable method to aluminum as a formation material, and an alloy of an Mg^Ag system, / periodic- 
table ] — the alloy of Ila group system alkaline-earth-metal content can also be used Each of these is the 
low material of a work function, and has the effect which lowers the threshold voltage of luminescence. 
Cathode wiring section 14 — Upwards, in order [ of organic layer 13 — ] to prevent degradation, the 
protective coat (illustration abbreviation) which consists of an insulating material etc. is formed. 
[0022] In order to produce the organic EL display 10 of such composition, first, as shown in drawing 2 (a), 
the transparent substrate 1 1 of a translucency (that is, transparent) which consists of glass etc. is 
prepared, and a transparent electrical-conducting-material layer (illustration abbreviation) is formed on this 
transparent substrate 1 1 . And patterning of this transparent electrical-conducting-material layer is carried 
out to the shape of a stripe, i.e., the pattern configuration of the data line in an X-Y-matrix type display, 
and it forms in the state where two or more transparent electrical-conducting-material section 12A — ■ was 
arranged in parallel. Here, as a method of forming a transparent electrical-conducting-material layer, 
although DC and the RF magnetron-sputtering method are common, CVD, a reactant vacuum deposition 
method, etc. are also employable. Moreover, both the dry etching method and the wet etching method can 
be adopted, without being limited also especially about the patterning method of a transparent electrical- 
conducting-material layer. 

[0023] Next, the low resistance metal layer which covers transparent electrical-conducting-material 
section 12A — , and consists of aluminum on the transparent substrate 1 1 is formed. As patterning is 
changed into the state where carried out opening of the translucent part 12a top for this as furthermore 
shown in drawing 1 (b), and transparent electrical-conducting-material section 12A was exposed and it is 
shown in drawing 2 (b), metallic-material section 12B is formed. Anode plate wiring section 12 — of the 
hybrid type wiring method which consists of translucent part 12a and non-emitting light area 12b by this is 
obtained. A suppression of an open circuit of cathode wiring section 14 — formed on obtained metallic- 



material section 1 2B although not limited especially about the patterning method of a low resistance metal 
layer, and the short prevention between the cathode wiring section 14 and the anode plate wiring section 
12 sake, About the side edge section of aluminum (metallic-material section 12B) of the translucent part 
(luminescence area) 12a circumference, it is desirable to ********** in the shape of a taper so that it may 
take for going downward from a top and the width of face of the anode plate wiring section 12 may spread. 
[0024] Subsequently, membrane formation of the luminescent-material layer (illustration abbreviation) 
which consists of cascade screens (illustration abbreviation), such as an organic electron hole 
transportation film (illustration abbreviation) and an organic fluorescence body membrane (illustration 
abbreviation) And patterning of this is performed one by one about each of R (red), G (green), and B (blue). 
The organic layer 13 which emits light in red as shown in drawing 2 (c), the organic layer 13 which emits 
light in green, and the organic layer 13 which emits light in blue, respectively A predetermined pattern, That 
is, it forms in the pattern which touched on translucent part 12a along the length direction of this at 
transparent electrical-conducting-material section 12A on the anode plate wiring section 12. 
[0025] As mentioned above about these organic layer 13, when it is not limited about the kind of the 
material, composition, thickness, especially the doping form of coloring matter, etc. and low-molecular 
organic luminescent material is used as a material about the forming-membranes method, a vacuum 
deposition method is usually adopted. Therefore, what is necessary is to use a vacuum evaporationo mask, 
to form a specific luminescent material only in a predetermined place, to repeat this multiple times (3 
times) and just to form the pattern of RGB in each at the time of membrane formation by vacuum 
deposition, to make a display panel multiple coloHzation, in order to form red and three kinds of organic 
green and blue layers. 

[0026] Subsequently, as shown in drawing 1 (a), aforementioned anode plate wiring section 1 2 — and 
cathode wiring section 14 — of the shape of a stripe which intersects perpendicularly with organic layer 13 
— are formed. This cathode wiring section 14 — As wiring patterning, this cathode wiring section 14 — 
carries out by [ as being used as the scanning line of an X-Y matrix ]. A spatter etc. can also be used for 
others although the vacuum deposition method of these cathode wiring section 14 — which carries out 
pattern formation, using a mask as the formation method is adopted suitably. 

[0027] Then, in order to protect these so that organic layer 13 — cannot touch oxygen or the moisture in 
air, the organic EL display 10 of this invention is obtained by forming the protective coat for overcoats by 
the material which can form the low damage in low temperature etc. 

[0028] If it is in the organic EL display 10 of such composition The portion used as translucent part 12a of 
the anode plate wiring section 12 is formed by transparent electrical-conducting-material section 12A. 
Since non-emitting light area 12b which is not translucent part 12a was formed by the cascade screen of 
transparent electrical-conducting-material section 12A and metallic-material section 12B below electrical 
resistivity 2x10-5ohmcm Compared with the former which formed the whole anode plate wiring section by 
the transparent electrical conducting material, the wiring resistance by the side of an anode plate can be 
reduced sharply. 

[0029] The reduction effect of such wiring resistance is explained in full detail below. The plan of the anode 
plate wiring section 12 per pixel of an organic EL display 10 is shown in drawing 3 . As shown in drawing 3 , 
the scale factor of translucent part 12a [ in / W and the anode plate wiring section 12 / for the width of 
face of L and the anode plate wiring section 12 / in the wire length per pixel ] is set to x «1) (a crosswise 
scale factor and the scale factor of the length direction are made the same for convenience.). Therefore, 
the area of translucent part 1 2a is x2 of the area of the anode plate wiring section 1 2. The wiring 
resistance at this time is guessed as becoming twice as follows. 

[0030] It is rhoITO, respectively about the resistivity of ITO (transparent electrical-conducting-material 
section 12A) used for the anode plate wiring section 12, and the resistivity of a low resistance metallic 
material (metallic-material section 12B). And rhoM When it carries out, it is rhoM = alpha-rho ITO. 
(however, alpha«1) It becomes. Moreover, thickness of ITO and thickness of a low resistance metal are 
made the same. Wiring resistance [ in / the anode plate wiring section 12 / at this time ] RH per 1 -pixel 
pitch Wiring resistance RITO per 1 -pixel pitch only by ITO When it asks for a ratio, it is =(RH/RITO) alpha- 



(1 -x+(alpha-x)/(1 -x+alpha-x)). 

It becomes. It will be set to alpha= 0.02, if the resistivity of ITO is set to 1x10-4ohmcm and the resistivity 
of metal material is set to 2x10-6ohmcm. 

[0031] As an example showing the wiring resistance reduction effect of the anode plate wiring section 12 
by this invention, the scale-factor x dependency of ITO of (RH/RITO) at this time is shown in drawing 4 . If 
x is made 90% as shown in drawing 4 , it is the wiring resistance RH. It becomes 15.4% only in ITO (RITO). 
Furthermore, if it reduces to 80%, it will become 7.4%, and it is the wiring resistance RH. It will fall by 1 or 
more figures. Therefore, the loss of power consumption will also fall by 1 or more figures with the fall of 
this wiring resistance. 

[0032] In addition, even if it is going to make x into a small value and is going to reduce wiring resistance 
further from this, as shown in drawing 4 , a big change, i.e., a big effect, is lost Therefore, since the current 
density in luminescence area (translucent part 12a) will be raised on the contrary and this causes [ of 
organic EL material ] degradation, it is not desirable to make x small extremely. Although the above is the 
result of guessing only about the pixel section, if the metallic material of low resistance is used also for 
cash-drawer wiring in the driver section, reduction-ization of the further resistance can be attained. 
[0033] In addition, various variations are possible for this invention also about the gestait of the anode 
plate wiring section 1 2, for example, without being limited to the aforementioned example of an operation 
gestait. For example, as a pattern of the anode plate wiring section, as shown in drawing 5 , it is good also 
as non-emitting light area 20b which arranges translucent part 20a in one side of the anode plate wiring 
section 20, and comes to cover between the opposite side and these translucent part 20a, and 20a by 
metallic-material section 20B. 

[0034] Moreover, as shown in drawing 6 (a) and (b), beforehand, a transparent electrical conducting 
material is island-ized so that it may remain only in the luminescence area instead of the shape of a stripe, 
array formation of the island-like transparent electrical-conducting-material section 21 A is carried out, 
metallic-material section 21 B is formed in the state where between these transparent electrical- 
conducting-materials section 21 A and 21 A and its both-stdes section were covered, and it is good also as 
the anode plate wiring section 21. 

[0035] Moreover, if a heat-resistant high metallic material is used as a material which forms the metallic- 
material section As shown in drawing 7 (a) and (b), this material is formed on the transparent substrate 11. 
Then, it forms in metallic-material section 22B which consists of a low resistance metal which carried out 
patterning of this and carried out ****** (opening) of the pixel luminescence area (translucent part), 
transparent electrical-conducting-material section 22A which consists of ITO etc. is formed on this after 
that and it is good also as the anode plate wiring section 22. Also in this case, it may island-ize and you 
may form in the shape of an island so that it may become only luminescence area (translucent part), as 
transparent electrical-conducting-material section 22A may be formed in the shape of a stripe along with 
metallic-material section 22B used as a ground as shown in drawing 7 (a), and shown in drawing 7 (b). 
[0036] Moreover, although the direct organic layer 13 was formed on the anode plate wiring section 12 in 
the aforementioned example of an operation gestait In order to prevent the electric short circuit between 
an anode plate (anode plate wiring section 12) and cathode (cathode wiring section 14), Between the anode 
plate wiring section 12 which actjoins each other where the side edge section of the anode plate wiring 
section 12 is covered especially, and 12 A silicon oxide (SiOx), a silicon nitride (Six Ny), If the inorganic 
insulator layer which consists of inorganic insulating materials, such as a silicon acid nitride (SiOx Ny) and 
an aluminum oxide (Alx Oy), may be formed and an inorganic insulator layer is formed in this way, high 
reliability can be acquired by short circuit prevention. 

[0037] Moreover, although transparent glass was used as a transparent substrate 1 1 in the aforementioned 
example of an operation gestait, especially this invention may use organic polymeric materials like polyester 
film with a translucency for a transparent substrate, for example, without being limited about the quality of 
the material and thickness, and size as a transparent substrate. Moreover, although spread about the full 
color display with RGB3 color especially in the aforementioned example of an operation gestait, it is not 
limited to this about the luminescent color. Moreover, conventionally well-known various technology, such 



as the patterning method by lithography technology and dry etching technology, is employable in addition to 
the method by mask vacuum evaporationo also about the patterning method of the organic layer 13 and 
the cathode wiring section 1 4. 
[0038] 

[Effect of the Invention] As explained above, the organic EL display of this invention Since the portion used 
as the translucent part of the anode plate wiring section is formed from a transparent electrical conducting 
material and the portion of the area which is not a translucent part non-emitting light is formed by the 
metallic material below electrical resistivity 2x10-5ohmcm Compared with the former which formed the 
whole anode plate wiring section by the transparent electrical conducting material, it can decrease sharply 
[ the wiring resistance by the side of an anode plate ], and large-area-izing and power-saving can be 
attained, securing the display grace which was excellent by this. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) and (b) are drawings showing the example of 1 operation gestalt of the organic EL display of 
this invention, and the important section sectional side elevation in which (a) shows the outline composition 
of the luminescence area of an organic EL display, and (b) are the plans seen in the direction of an arrow 
of the B-B line in (a). 

[Drawing 2] (a) - (c) is an important section sectional side elevation for explaining the manufacture method 
of the organic EL display shown in drawing 1 in order of a process. 

[Drawing 3] It is the plan showing the anode plate wiring section per pixel of the organic EL display shown 
in drawing 1 . 

[Drawing 4] It is the graphical representation showing the relation between (RH/RITO), and the scale factor 
x of a translucent part. 

[Drawing 5] It is drawing showing the modification of this invention, and is the plan showing the pattern of 
the anode plate wiring section. 

[Drawing 6] It is drawing showing the modification of this invention, and the plan in which (a) shows the 
anode plate wiring section per pixel, and (b) are the sectional side elevations showing the anode plate 
wiring section per pixel. 

[Drawing 7] Each of (a) and (b) is drawings showing the modification of this invention, and is a sectional 
side elevation when carrying out cross sectional view of the anode plate wiring section per pixel in the 
cross direction. 

[Drawing 8] It is the important section sectional side elevation showing the outline composition of an 
example of the conventional organic EL display. 

[Drawing 9] It is the plan showing the pattern of the anode plate wiring section in the conventional organic 
EL display. 

[Description of Notations] 

10 [ — The anode plate wiring section 12A, 21 A, 22A / — The transparent electrical-conducting-material 
section, 12B, 20B T 21 B, 22B / — The metallic-material section, 12a, 20a / — A translucent part, 12b, 20b 
/ — The area non-emitting light, 13 / — An organic layer, 14 / — Cathode wiring section ] — An organic 
EL display, 11 — A transparent substrate, 12, 20, 21, 22 



[Translation done.] 
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Z 3KC07 
365C 5C094 
A 



£$B0tt3 OL 8 H) 



fBfc+lD-iiWroi 
¥tfl0*F9fl 9 0(1988.9.9) 



J«CSffi/l[B:.lbtfJII6TH 7 #353 

(72) m 

JttWMira^l|6TBT*W y= 

(74)ftS)A NW108B29S 



(54) GMe&M WBEL^X^-f 



(57) [StH 

RCWaELJRWHEfiJLfcttffilEmiSSnfe, W®E 

ft D , »3W 1 2 a -eftV^^xU 7 1 2 b 
*5HSJffi*2 x l 0-5Q c mOTO^MTO l' 2 B W 
bTft-p-C^&o 
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1 

mxm i ] mm±ic x h ^ »wi 
mmmz x 1 o-5q c mOT^Js^^wtr^ 

Tl>§ C £ 1 1% %® E L X y 
M$«2 J M!£&Htm*M g, A K Cu, A 
ik Ni, Co. Fe, Mo, Nb, Pd, PtO^ 

%monm<D-mzc r omitm^m^nr^c t 

[000 1] 

TMj$.-znz>Gmim?*mLrzs w®el (w&x 

l^hn/l^*-fe>X) r^X^WtcirrSo 
[0002] 

m*<o&m g^^^h^/i^x:/ 

W (LCD) ^^XYf-fX^W (PDP) , W 
&E L-r>cX^W^H©r^A^Wtc5i46e > nT^ 

^Ot><DfcLT^$ELr^X:/Wtfiig£ft, JSA, 

[0 0 0 3] WME Lf±, ASR TAppl.Phys.Lett.51,91 
3(1987) J iu^£tt£<fc5k:, ^jt-O^AXX (I 
TO) /W«liE7L^S/^«l^)tl/^i;^a^ 
mmZft-O&tDtfC. W. Tang5ia^T1987 

[0 0 0 4] H&tCXYvMJ^X£|0*r$E Lt^X 

rwtt, ^8^-r^^tc^x^e>^5^s« 
(%mm) ^^^^w«t®3-^xh5^y^ 

«JS*nWSo *r«W3-W\ 3ttl&&eflggM"-fc 

gP4 ■«fcra-o¥ffiaflgttteJB«anr^So 

[000 5] MHB&&2 -14, H 9 fc^* 5 
xD7 , l^xU7«tPI-03ffllitll«tt 



(2) 

[0006] fcC5T?s C©«fc54^hU^XS©W« 
ELr-fX7Wet4, !WaLfcJ:5lC|MfcLT«liE 
io *5OTM^%SA/£1«?^*^:y (RMG 
H3S2-) ^^fiSc-rSfci6, *i«ELfr5©»tt«*D 

mmmnm mm thT®mm\wyv*?i±*x 

(I TO) S8Sr-*7-fy, -rfcfc^# 

I T0t>, *©WltiStW«i 1 x 1 0" 4 QcmiJ|tfe 
[0007] 

ftTL£5 0 *©$Mf«ELe#fc^8:«E 

[0 0 0 8] #S 2 0-f y^-T-H*** 1 0 0 

fimx3 00 fimOffittlfflfcttE Lr-fXyW« 
so tfe«^, 7*-^7-fV*I T0O*-eft»«t, r 

0 0/im, JgJ?£l 5 0nm, Xh9>f^fi*3 
OcmfcfiStSi:, 2x l 04 Qfc« D ftfe, Jiff 
£1 5 0nmtLfc£Dt4, ^ (O^te^T* C 

[0 0 0 9] £fc, fflEL^-fX^WMSHft-eyfi 
mffiA^i A/cm2 oTO*-H*fc: 
ffitttZt, r-^7Y>l*^fc0 3x l 0" 4 A© 

v (mjEfsrF) = i (mmzmnzmw x r (E^g 
fit) 

[0 0 10] 77 7h;W>fXyK» 
50 *fflifi{tO^TBB»3EWi^KaoT*0, fiftELx 
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3 

coo 1 2] ifi¥, mmmmmt. m 

[0 0 1 33 *«W«fiWB*fllfc«#Tft«nfc*iO 
[00 14] 

[0 0 15] COMEL^X^WOiBWffitJ: 
[00 16] 

W£i¥L<»IB1-So 01 (aK (b) 
WJ&^tHT?**), 01 (a) Wll OtiXY^h 



(3) 

4 

(b) fct, 01 (a) teW*B-B«<0^91^iaite^ 

fc¥®0?£§o 

[0 0 17] C^ELr^yW 1 0(4, i§H8# 

jETLMSW. «ffi)lfift« OfiaJBW) ft£*e>&* 
fcj£S7^>kft*Xh7>f^OIWKIW (IBS) 

©ttt, SffiEfilSiSl 2-fcfi«EII8SPl 4-fc<0£ 

swicfc^m omhbrsi 2) , fru 1 

3, ISffi (RMGttflSl 4) **5ft3#»ELXWJB 
[0 0 18] HGtWl 2(4, *«!C^TttXh7 

*«tm» 1 2 AQj^ra«a3&JS#fm 1 2 b t 

iz^xm^ntct(ox\ 01 (b) fcjs-rAdfcfc 

a^as (setxur) i2at, a3W?&^#«a&x 

»J7 1 2 b fc*»6«>vf y KSOE 

»^*fc*t»OT?*So iiftSBl 2att* W«SELm 

fflie&VHtiWl 2B*tRinLfcCfcfcJ:oTWtfWl 

ati, ftfe^VS^XX ( I TO) ^SHfcXX (S n 

02 ) , gtftsm (z no) mmm&vm^Mwmn 

30 i*xXfc<fc^TJ&«£ttTt>3o 

[0 0 19] #»#xy 7 1 2 bti\ WJT'til 

2Afc$flttffifflSi 2Bi:08W«afe:Ar3T«««n 
fttOTlSS, 2B*J&£-rs&IBmfc 

LTli, a lfcaVT <fc?£2 x l 0" 5 QcmOT^fig 

*tlTft5^JHIH - ea6-3Tfc, 2 x l 0"5Q c mlXT© 

m.mx&n&*m*fcis^xm*jmx& § 0 

[Hi] 



50 
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5 

£1 







A g 


1.59 


A J 


2.66 


C u 


1.692 


A u 


2.44 


N i 


7.a 


C o 


5.08 


\r C 


10.7 


WO 


5.78 


Nb 


14.6 


?ti 


10.3 


F t 


10.6 i 



C0020] mmm \ 3 -a, m& 
ntzt><D?&% 0 #&<D?rM& tfmsetMi 2 
t*s. cne^Mi *©#fl<o« 

13fcl/Ctt, IE?LlftBJBfcUTTPD-*a-N'PDft 

[00 2 1] ttfflGttffi 1 4 -fiHftfc A 1 \C&r>X& 

fcffljfctf. A 1 tCL i ^aSft^jSfe'PK-liyyUfett 
Mg-AgJR<D£&fc£J3»Wttmi I a«E^r 

«i»Ttf3a&*fcWLT^*, imatAisi 4-± 
tea* mjgi 3-o^ft^R^ft, tft«**w*»6 

[0 0 2 2] COA^ftWiaiWfflE LfVT^W 1 
OfcAWSttt* £f\ 02 (a) fc^-r«fc-5K#7 
X»*&«»fttt Crftfc*3SW) ©iSWSfcl 1* 
fflftU tKOaHHSSl 1 o±Gawww»JB (0^ 

t*o ccx\ mwmmttnmcDf$.m£LT&, dc 



(4) 

6 

C V Dtt^S«ttK3S3R«W*«fflt « C t> T * 

tWKHS*n*i:fcft<, Yv^^^y^m, ^x 

[0 0 2 3] &lc, Sfl«*«fl»12A"«oTi8 
$S&1 1±£A lfr5&*1B&ffi^lB&£j£U S 
etccn^^l (b) ic^t/cct^^g^l 2 a±£ 
flDtlMmi 2A*«fflbfc#»fc^*--- 
>?LT02 (b) 2B£J£ 
io $U CWcjDSftSSl 2a^«x«J7 1 2 b i: 
i*s>H.Z>\47Vy KffiEtt^OHWEIW 1 2-* 

GBfcxUT) 1 2 a^22<DA 1 (Sfittttttl 

2B) ©wttaifcofcvctt, ±*6"FKfr<eanr» 

20 [0024] #nm?utt» (bkw) ^mm 
mxwm mm) mvmmm mm) frzttzmt 
mm mm) <of$m, *x.Tfcti0><$--v?% 

R GSO , G OB) , B (W) ©^n^wc-wc** 
fr*\ 02 (c) t^f *-5tjSrti*«yfit**«JHl 

3, s&mt««ni 3, %&*wt?%>mwm 

±fc^vrcn©fi*?5flRl(i:JB<#\ 2 a± 

K43t^TaW«tfWl 2 AtC^Lft/^-Mc^ 

30 [0 0 2 5] ZtlZmmm l 3£Ol^Tl;i\ KTafitteA 

$K*©*m©8SL moL mm, &m>v-\ty>m 

^^W^*;P*#feltfc-r*^<, Wfe 

w^j^i-Scfc^tcu cnsaaa (3©) «ro£ 
ltrg Bto/^-y^^n^ntc^-rn^^OT 

[0 0 2 6] 01 (a) lC7FLfc<fc9£ff[iS^ 

2-, fflwi 3-Kiasrr*xh7>r7r« 
(ommifmi 4-^^*rso c^ie^^i 4- 

[0 0 2 7] ^om> 1 3 -^^©IBtSJf* 

50 »(cttnft^cfc?tecn6*ff«t*ft*, fra^tffficifl 
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[0 0 2 8] C©*a&*J«OS«IELr>f^7H r l 

^*aw»»i*flas 1 2 a -cjmu aftgp 1 2 a t 
ft^i^xy r 1 2 b zmmmnmrn 1 2 a tm, 

l&m 2 x 1 0" 5 0 c mWT^&RttM 1 2 b t 

[0 0 2 9] COJ:9«:E»fifii©fi«S»*K:o^TW 
TfcSBS**. W&E Lr^XT'W 1 O0-H*fcfc 
OOSiffifiBHSPl 2CD¥fl50£E!3fc*-fo 03JC;*-r 

<®%W, RffiflMl 2fc:fetf§5gftSiSl 2 aCQX^- 
;P77^«x «1) fc« (ffit-L ICSftOX 

|^-£*r£ 0 Lfttf^TilftSPl 2 a®SffittPlf£Elg 

[0 0 3 0] IMStt$l 2Kffl^6ftftI TO (5ffi 
2 A) 0&ffi$&£tfmn&Mttfl (& 

jstmsm 2 b) offlctwMn^enpiTo jajtfpM 

PM=a-pIT0 (ft£U a<l) t&3o 
£ft, lT0O«»i:ffigSfefeHOiWPi:*raCi:'r 
£ 0 cot*. HOftmi 2fcfe*t*-S*t?v^* 

(RH/RlT0)=«* U-x+ (a • x) / (1- 
x + a * x) } 

t%i$>o I T0Offitn#£l x 1 O^QcmtU 
)Wft<DWV&*2* 1 O^Qcmtnt a-0. 
0 2£&£ 0 

[0031] *gige£*iM£ira 1 zommm. 

WbJM&at-lMfctT, ziOfc*© CRh/R|TO) 
£01 TO©X^->l'7 7^£-x&£14#04 JCtt^o 
EUfc^-f J:5K* x£90%E-f£^ EI££iaRH 
til 10<D^(Om^ CRiTO ) ©I 5. 4%Jc£5 0 £ 
Btc, 8 0%fcffi/M*Si:7. 4%£%tk SBSIS^R 

[0032] ftfc, Cft*9x**Sftffili:LT<&&fc 
tx*/J^<«Ot4, ^Ar?TK3ttxU7 (301 

2 a) icfc#*wra&s*±tf*cJ:fcft!K cn^w 



(5) 

s 

[0033] ^mtmrnmrnmrn^m^n 

4r£DMUx->'ay^RltlT*S5o 0Rtf> BBffiifflBai 
<0/^5t->4:LT, H5lc^-rJ:5K:, Jgft£(S2 0a£ 
»ffiEtt»2 0©frHKEBU *©E*JWfe<fctfi:n 
6»«»2 0a, 2 0aK^^a52 0 BTaoT 

[003 4] £ft, 06 (a) , (b) fcSSfidfc, 
WM3tMtf!«X h 5^ ^Rtf ft < U 7<0& 
£5&S £ ? £ 7^7 y Kffc L T AttOSSflWW 8» 2 

i AMBM&au cft&aww«ffi»2 1 a, 2 1 
AM»*tf*©Piflias%«-3te«ai(cAiBf»aP2 1 b 

[0 0 3 5] *ft* ^■#«fiUftflgja , r*W»ttTB 
(b) fc^J:5tco#fiM«iS«l l±tj« 

#ao (hp) tfcffiffifit&jR^6&**«# 

ftBP2 2 BICJfcKU C^±tC I TOSWpfcft 

*a$4Mttffi$2 2 A%»J«LT»ffE«*2 2 fc L 

Tt»J:V\ C(D^tcfc, 07 (a) fc^UfcASfcS 
W*«*m»2 2 AJ&T*fc*«&IWfi»2 2 Blc^ 
■3TXh7>T^KteJgj«LTtKk<, Sfc, 07 (b) 
tc^Lfc<t9tC^xU7 GSftaO (O^fcftSA^tc 

[0036] sfc, tire»^m?ti:iwEiwi 2 

30 ±tciS^WMJil 3*»«Lfc^ mm 0MSMS1 
2) 4) i:Of|«m^ 

K±-r*fcii>, WfcWBEIftSPl 2©ffiWBIS*«-3ft« 
ffi-CRD^BSEMSl 2, 12BBE, ^Ja^Wt 
ft(SiOx), i"j3Vaftft (S i X Ny K '>U 
ai'KSfl:* (S i Ox N y ) , 7fr^-*7Lmm 

(a i x Oy ) m<»m®®mttm^%%mwmmmz 
[o 0 3 73 aft, Mia^^MTfia^sfe 1 1 1 

ft#m^»««*aw»Ktfflv^rt»j:i\ *ft, to 

K*M9e®WTftt, RGB 3fe^t>07;V^7-7 f 

H£*n*e:fcttftvv aft, £WBi 3«tfl»ffiE 
ttffil 4£0/^-xy^atcov^Tfc, ^^it 

50 »*wflpiffi-e»*o 
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[0038] 

mmmmz x 1 o _5 q c m^rco^mun^^xB 
[0ffi©fffi#&«!] 

[HI] (a), (b) tt*«WOWELr-fX^l/ 
^O-H»^TO^-rHT^0, (a) BSttELf 

0, (b) fct (a) fcfetf$B-Btt0fcffl#|q]fc:Jlfc 
¥M0?fcSo 

[02] (a)-(c)tt, HltSLft*ttELr-< 
[03] HlfcSLfcfflELT-YJV/W©* HB* 




(6) 

10 

[04] (Rh/Rito) fcattSS©**-;!'^** - 

[05] HTa&oT, ^TO^SU 

[06] *«flB03BU«^tHtft?T, (a) tt- 
iBSRfcfcOOHfflEtta^^tTffia (b) ttHW 

[07] (aK (b) ti^rftt»*»lfl©S^&* 

[08] !^«EL^^ywo-flW©«W»«tlfi 
[09] l^ttE Lf^^rWfcttWIWKIi 

1 O-WaELr-fX^W, 11 12, 

2 0, 2 1. 2 2-RUQM& 12 A, 2 1 A, 2 2 
A 12B, 2 OB. 2 IB, 2 2B 
-£»WB»* 12 a, 2 0a-I» 12 b, 2 0 

20 b-»«3txy7x 14 HMBrW 

[02] 




?$&82000-91083(P2000-91083A) 



(7) 



[03] [04] [^5] 
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(8) 

SCK«|SfflJIIKdtajll6TB7S35# V- «SC»ajl|&ltail|6Ti 7#35^ V- 

(72)«W# M£ ftM F 3K007 ABOO AB04 AB05 BA06 CA01 

J»K«flJII&tflWll6TB7#355 V- CA06 CB01 DAOO LB03 EBOO 

FA01 

5C094 AA02 AA14 AA22 BA27 CA19 
EA05 EB02 FB01 



